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ABSTRACT 



Aims. We study the optical spectral properties of a sample of stars showing far infrared colours similar to those of well-known 
planetary nebulae. The large majority of them were unidentified sources or poorly known in the literature at the time when 
, this spectroscopic survey started, some 15 years ago. 
""■»»» Methods. We present low-resolution optical spectroscopy, finding charts and improved astrometric coordinates of a sample of 
253 IRAS sources. 

Results. We have identified 103 sources as post-AGB stars, 21 as "transition sources", and 36 as planetary nebulae, some of them 
Q ■ strongly reddened. Among the rest of sources in the sample, we were also able to identify 38 young stellar objects, 5 peculiar 
■— ( stars, and 2 Seyfert galaxies. Up to 49 sources in our spectroscopic sample do not show any optical counterpart, and most of 
C/3 . them are suggested to be heavily obscured post-AGB stars, rapidly evolving on their way to becoming planetary nebulae. 

Conclusions. An analysis of the galactic distribution of the sources identified as evolved stars in the sample is presented together 
with a study of the distribution of these stars in the IRAS two-colour diagram. Finally, the spectral type distribution and other 
properties of the sources identified as post-AGB in this spectroscopic survey are discussed in the framework of stellar evolution. 
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1. Introduction 

Post- Asymptotic Giant Branch (post-AGB, hereafter) 
stars are rapidly evolving low- and intermediate-mass 
stars (1—8 M Q ) in the transition phase from the AGB 
to the Planetary Nebula (PNe, herea fter) stage l|Kwokl 
119931 lHabindll99ri Ivan Winckel|l2003lh Their precursors, 
the AGB, stars are pulsating stars, very bright in the in- 
frared, which can become heavily obscured in the optical 
by thick circumstellar envelopes formed as a consequence 
of their strong mass loss (up to 10 _4 MQ/yr). When the 
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* Based mainly on observations collected at the European 
Southern Observatory (La Silla, Chile) and at the Observatorio 
del Roque de los Muchachos (La Palma, Spain) 



mass loss stops, the AGB star enters the so-called post- 
AGB stage, which is also accompanied by the cessation 
of the stellar pulsations. This is followed by a decrease in 
the optical depth of the circumstellar envelope as a con- 
sequence of the expansion, which implies that the central 
star can be seen again in the optical range if it were ever 
obscured at the end of the AGB. During this process, the 
effective temperature of the central star increases. This 
leads to a rapid change in the spectral type, which mi- 
grates from late- to early-t ype in very short timescal es of 
just a few thousand years jVassiliadis fc Woodlll99l . 

The terminology used to define the various stages pre- 
ceding the formation of a PN is sometimes confusing. In 
this work the term 'post-AGB star' will be applied to 
those sources that have already left the strong mass-losing 
AGB phase. When the temperature of the central star is 
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hot enough (T>20 000K), the ionization of the envelope 
starts, and we consider that the star has entered the PN 
stage. We will adopt the term 'transition source' for those 
stars in an intermediate stage between the post-AGB and 
PN stages, whose spectra are characterised by the simul- 
taneous detection of a prominent stellar continuum and 
shock-excited emission lines. 

The initial goal of the observations presented here was 
the discovery of new PNe among the 1 084 sources include d 
in the so-called 'GLMP catalogue' l|Garria-Lariolll992l) . 
This was a colour-selected sample of IRAS sources show- 
ing the characteristic far-infrared colours of well known 
PNe. The strategy was based on the fact that PNe are lo- 
cated in a well-defined region of the IRAS two-colour dia- 
gram [12] — [25] vs. [25] — [60] almost exclusively populated 
by PNe and their immediate precursors, the post-AGB 
stars. In this region, only a small overlap exists with some 
young stellar objects and a few Seyfert galaxies, while 
normal stars an d galaxies show comp letely different far- 
infrared colours i Pottasch et al.lll988l) . Not unexpectedly, 
as a byproduct of our search for new PNe, we found that 
many of the observed stars were actually post-AGB stars 
and transition sources, as well as peculiar very young PNe, 
rather than genuine, classical PNe. 

Indeed, the use of IRAS data proved to be a highly 
successful method to identify new candidate sources 
in the transition from the AGB to the PN stage. 
Their strong infrared excess makes them very bright 
in the infrared and easily detectable at these wave- 
lengths. Based on their characteristic colours, several 
lists wit h potential can d idates were compiled in th e 
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Ivan der Veen et alJ lHatag el alJ ill990li. Illu et alJ 

l)l993|) . and other authors re ported in the Stras bourg-ESO 
Catalogue of Galactic PNe l| Acker et all 19921) . More spe- 
cific searches for P Ne based on other observational cr iteria 
were also made bv Ivan de Steene fc Pottascbl <) 19931) and 
Ijacobv fc van de Steend l)2004[) . Other searches for post- 
AGB stars were based on the detection of infrared excesses 
around stars with optically bright counterparts, like t hose 
performed by ( Oudmaiier et, aljfl992t IOudmaiierlll99fi() in 
the last decade. Unfortunately, in many cases no spec- 
troscopic confirmation was ever provided in the literature 
about the nature of the newly discovered sources. One of 
the main reasons for this is the poor astrometric accuracy 
of the IRAS data (^15-30 arcsec), which makes the iden- 
tification of the optical counterparts of the selected IRAS 
sources very difficult, especially in crowded fields close to 
the galactic plane and/or in the direction of the Galactic 
Centre. 

In this paper we present, for the first time, the whole 
optical spectroscopic database of stars resulting from the 
survey carried out by our group in the optical from 1988 to 
2003, concentrated on the stars in the GLMP sample for 
which indications of the presence of an optical counterpart 
were available. At the time when the observations were 
performed, priority was given to those sources suspected 
to be evolved stars. The results are presented in the form 



of an atlas including the largest set of spectroscopic data 
on post-AGB stars and transition sources published before 
that time. The atlas also contains improved astrometric 
coordinates and finding charts for all the sources observed. 
The spectral energy distributions (SEDs) from 1 to 100 
/im of the objects observed were also studied, but they 
will be presented elsewhere, together with a more detailed 
analysis of some of the new sources found. Several pa- 
pers dealing with other individual sources of strong inter- 
est f ound during the s urvey have already been publishe d 
Ce.g.lManchado et alJ lll989bl): iGarci'a Lario etail Jl99lh : 
iBobrowskv et al.l l|l998|klGarria-Lario et all l|l999a|) ) 

In Sect.|21we explain the selection criteria applied to in- 
clude an IRAS source in our sample. In Sect. |3] we present 
the observations performed and the data reduction pro- 
cess. Section 0] describes the identification of the sources 
in the sample and the way the classification of the optical 
spectra was performed. The main properties of the sources 
identified as evolved stars are discussed in Sect.[5j Finally, 
in Sect.EJwe present our conclusions. Spectra and finding 
charts for individual sources are provided in Appendices 
A, B, C, D, E, and F (only available in electronic format). 

2. Selection criteria 

The selection criteria applied in this work are esse ntially 
the same as those adopted bv IPottasch et alJ l)l988|) . with 
some modifications: 

(i) The source must be well detected at 12, 25, and 
60 /xm in the IRAS Point Source Catalogue (see 
iBeichman et al.lfl9 88'). The flux quality for each band 
must be: 

FQUAL (12 fim) > 2; 
FQUAL (25 fim) = 3; 
FQUAL (60 fim) = 3. 

(ii) The ratios between the IRAS photometric fluxes must 
satisfy the following conditions: 



F„ (12 H 
F v (25 fim) 

F v (25 /mi) 
F v (60 H 



< 0.50; 



> 0.35. 



(iii) When data at 100 /im are of good quality 
(FQUAL(100 /im) = 3), we further impose: 



F v (60 /on) 



> 0.60. 



F v (100 /im) 

(iv) Sources must show a low IRAS variability index: 
VAR < 60 % 
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The choice of criteria (i) and (ii) was mainly a direct 
consequence of the range of dust temperatures (T^) ex- 
pected in the circumstellar shells of post-AGB stars. If 
we assume a typical luminosity for a post-AGB star of 
L=10 4 L(D, the dust te mperature in the shell, following 
IScoville fc Kwanl l)l976(l . would be: 

T d = 1.658 /-VV/ 5 4 /5 , (1) 

where / is the value of the emissivity of the dust grains 
at 50/im, r is the radius of the shell in pc, and L» is the 
luminosity of the central sta r in solar units. 

Using /(50/zm) = 0.004 l)Draine fc Leelll984|) . we find 
a Td between 200 K and 80 K for r between 0.01 pc and 
0.1 pc, respectively (the expected range of radii of the ex- 
panding circumstellar envelope). 

Criterium (iii) was added to avoid the potential con- 
tamination by young stellar objects, ultra-compact H II 
regions, and Seyfert galaxies, which can sometimes show 
very similar colours up to 60 //m. 

Finally, the low IRAS variability was imposed to ex- 
clude AGB stars from the sample, since they are known 
to be strongly variable stars. 

All the sources in the original GLMP sample satisfy 
criteria (i), (ii), and (iii), but not necessarily the last 
one, concerning the variability. Moreover, in the original 
GLMP catalogue, about half of the entries were associ- 
ated with objects that were well identified in the litera- 
ture, most of them PNe, and they were excluded from the 
atlas presented in this paper. There was also a significant 
number of known young stellar objects (~20%) and a few 
Seyfert galaxies (~5%), which were not considered cither. 

A slight, more recent modification of the selection cri- 
teria allowed the inclusion of about 100 additional sources 
in an extended version of the GLMP catalogue (Garcia- 
Lario, private communication). This extension also con- 
tains those IRAS sources not detected in the 12 /im IRAS 
band (FQUAL (12 fim) = 1), but satisfying the rest of con- 
ditions mentioned above. Some of these sources were also 
included in our spectroscopic survey in the latest years 
and, as such, they are also considered in the following 
analysis. 

The sample presented in this paper is thus comprised 
by a subset of sources taken from the two GLMP samples 
described above for which no identification was available 
(or was poorly established) at the time when these two cat- 
alogues were created, and for which optical spectroscopy 
was obtained. 

A total of 253 different IRAS fields were searched, re- 
sulting in the successful identification of 205 optical coun- 
terparts. 

With these selection criteria, our sample of post-AGB 
stars with optical counterparts is expected to be essen- 
tially complete, limited only by the IRAS sensitivity. Only 
a few C-rich post-AGB stars showing prominent solid state 
features attributed to SiC at 11.3 /itm, and thus located 
in region VI I of the IRAS colour-colo ur diagram, as de- 
fined bv lvan der Veen fc Habinel l|l988h . may have escaped 



our identification. In addition, some post-AGB stars in the 
vicinity of the Galactic Centre could have also been missed 
due to the IRAS confusion in that region. 

3. Observations and data reduction 

The spectroscopic observations were conducted during 
several runs spanning 15 years from March 1988 to June 
2003. The observations from the Southern Hemisphere 
were carried out in most cases at the European Southern 
Observatory (ESO, La Silla, Chile) with the 1.5 m ESO 
telescope, equipped with a Boiler & Chivens spectrograph. 
The first and last runs of observations were carried out at 
the 3.6 m ESO telescope, located at the same site, using 
the ESO Faint Object Spectrograph and Camera EFOSC1 
in the first run and EFOSC2 in the last one. The obser- 
vations from the Northern Hemisphere were carried out 
at the 2.5m Isaac Newton Telescope at the Observatorio 
del Roque de los Muchachos (La Palma, Spain), using 
the IDS spectrograph, and at the 2.2 m telescope at the 
Observatorio Hispano-Aleman (Calar Alto, Spain), also 
equipped with a Boiler & Chivens spectrograph. 

The full log of the spectroscopic observations is shown 
in Tabled where we list the telescopes and dates of the 
observations, together with the instrumentation used in 
each run, as well as the spectral resolution and the spectral 
range covered in each case. Exposure times were in the 
range from 10 to 60 min. depending on the brightness of 
the source observed, with mean exposure times of 20-30 
min. 

The optical spectra were reduced using IRAF, follow- 
ing standard techniques. After subtracting the bias, the 
two-dimensional CCD spectra were divided by the nor- 
malised flat-field of the corresponding night. Then, the 
cosmic ray events were identified and removed. 

The sky contribution was determined by averaging two 
narrow regions of the CCD located at both sides of the 
object and then the mean sky was subtracted. For the 
wavelength calibration, several Cu-Ne or Cu-Ar lamp ex- 
posures were taken. 

Several photometric standards were observed during 
each observing night and were used for flux calibration. 
The spectra of the target stars were flux calibrated and 
corrected for atmospheric extinction using these stan- 
dards. We estimate typical errors in the absolute fluxes 
of ~ 20%. These errors depend mainly on the stability of 
the seeing conditions for each night of observation. 

In parallel with these spectroscopic observations, we 
also carried out a near infrared photometric surve y 
l|Manchado et alJll989al iGarcia-Lario et al.l[l990l Il997|) . 
The data obtained in the near infrared helped in many 
cases to identify the right optical counterpart of the IRAS 
source, or to confirm the lack of it, in the case of the most 
obscured sources. 

The counterpart identification strategy was the follow- 
ing: in many cases, before the observations took place, a 
single optical counterpart, close to the IRAS position, was 
identified in the Digitized Sky Survey (DSS) plates as the 



4 Suarez et al.: Spectroscopic atlas of post-AGB and PNe 

Table 1. Log of the spectroscopic observations. 



Run 


Telescope 


Instrumentation 


Dates 


Dispersion 


Spectral range 


Number of 










(A/prx) 


(A) 


obs. objects 


#1 


3.6 m ESO La Silla 


EFOSC1 


19-21 March 1988 


3.79 


3406-6975 


12 


#2 


1.5 m ESO La Silla 


Boiler & Chivens 


2-4 January 1989 


2.47 


4272-6812 


24 


#3 


1.5 m ESO La Silla 


Boiler & Chivens 


23-25 February 1990 


2.80 


4046-6920 


41 


#4 


1.5 m ESO La Silla 


Boiler & Chivens 


25-29 June 1990 


3.47 


4050-6925 


34 


#5 


2.5 m INT La Palma 


IDS 


23-25 May 1991 


2.81 


3570-5226 / 5538-7240 


4 


#6 


2.2 m Calar Alto 


Boiler & Chivens 


November 1991 


2.50 


3830-6736 


27 


#- 


1.5 m ESO La Silla 


Boiler & Chivens 


19-25 August 1992 


2.83 


3590-9425 


34 


#8 


1.5 m ESO La Silla 


Boiler & Chivens 


10-13 March 1993 


3.74 


3321-11015 


32 


#9 


2.5 m INT La Palma 


IDS 


1-4 July 1993 


1.48 


5376-7269 


8 


#10 


1.5 m ESO La Silla 


Boiler & Chivens 


13-17 March 1994 


3.74 


3285-10980 


38 


#11 


2.5 m INT La Palma 


IDS 


18-24 August 1994 


1.57 


3779-5401 / 5570-7195 


32 


#12 


1.5 m ESO La Silla 


Boiler & Chivens 


11-15 February 1995 


3.79 


3532-11190 


21 


#13 


2.5 m INT La Palma 


IDS 


13-16 June 1995 


1.57 


3700-5455 / 5488-7255 


9 


#14 


2.5 m INT La Palma 


IDS 


9-10 April 2001 


3.30 


3702-7401 


4 


#15 


3.6 m ESO La Silla 


EFOSC2 


23-25 June 2003 


5.30 


3600-9200 


45 



most plausible one. When no other information was avail- 
able, this was the source observed at the telescope. 

Sometimes, however, several faint sources with similar 
brightness were found located within the elliptical IRAS 
error box. In this case, we usually tried to observe the 
field in the near-infrared, where we identified the tenta- 
tive counterpart on the basis of its peculiar near infrared 
colours (usually the brightest source or the most heavily 
reddened in the near infrared) first. If no near infrared 
information was available at the time of the spectroscopic 
observations, we usually took spectra of all the optical 
sources located in the field within the elliptical IRAS er- 
ror box, starting from the closest one to the nominal IRAS 
position and/or the redder one. 

In some cases the identification of the optical coun- 
terpart was clear (e.g., when a PN or a source displaying 
Ha emission was found). Sometimes, however, no special 
features were detected in the spectra of any of the stars 
tried, and it was more difficult to determine which of them 
(if any) was the star physically associated with the IRAS 
source. It might also be the case that none of the observed 
stars is the optical counterpart of the IRAS source, since 
stars on their way to becoming new PNe can become so 
heavily obscured by the material expelled during the pre- 
vious AGB phase that they may not be detectable in the 
optical range. We will further discuss these uncertainties 
in Sect. IP 

The full list of the 253 IRAS fields observed is shown 
in Table 3 (only available in electronic format), where we 
also give: the entry number of the object in the GLMP 
catalogue, the IRAS name, the improved astrometric co- 
ordinates taken fr om the 2MASS Point Source Catalogue 
llditri et al J 120031 for which the estimated errors are of 
the order of ~0.2" corresponding to the source identified 



as the right counterpart, and the far infrared IRAS colours 
[12] — [25] and [25] — [60], defined in the classical way as: 

[12] -[25] = -2.5 log |^ (2) 

[25] -[60] = -2.5 log ^EL. (3) 

In the last columns of this table, we also provide the clas- 
sification assigned to each source and, in the case of the 
non-evolved objects, the spectral class or type, and we 
identify the spectroscopic observing run when every source 
was observed, according to the code given in Table ^ 

In addition to the spectroscopic observations, CCD 
images of selected fields were also obtained through 
various standard broad and narrow filters covering the 
whole optical range and using several telescopes listed in 
Table El These images were bias and flat-field corrected 
and cleaned for cosmic rays using standard IRAF routines. 
No flux calibration was performed in this case. 

In Appendices A, B, C, D, E, and F (only in electronic 
format) we show the spectrum and the finding chart for all 
the targets in the survey for which an optical counterpart 
was identified and a spectrum was taken. In most cases the 
finding charts arc taken from the DSS. However, when 
extended emission was detected in our images, we used 
them for the atlas. 

We prefer showing the images obtained through red 
filters (usually the R-band) if available, because in most 
cases the optical counterparts of the IRAS sources in our 
sample are expected to be brighter at longer wavelengths 
since on many occasions they are strongly reddened by 
their circumstellar envelopes. If convenient, we have also 
used our Ha images, in some cases, to better illustrate 
the morphology of those sources showing extended ionised 
emission. 
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Run 


Telescope 


Instrumentation 


Dates 


#a 


3.6m ESO (La Silla) 


EFOSC1 


June 1990 


#b 


JKT (La Palma) 


CCD 


July 1990 


#c 


0.90m Dutch (La Palma) 


CCD 


March 1994 


#d 


2.5m NOT (La Palma) 


ALFOSC 


June 2000 


#e 


2.5m NOT (La Palma) 


ALFOSC 


May 2001 


#f 


3.6m ESO (La Silla) 


EFOSC2 


June 2003 



4. Results 

4.1. Classification of the sources in the sample 

To classify the objects in the sample as a function of 
their nature and evolutionary stage, we have studied 
their optical spectra and the complementary informa- 
tio n coming from the near i nfrared measurements made 
by iGarcia-Lario et afl l|l997|) and from other sources in 
the literature. The assigned classifications are shown in 
Table 3 1 . 

The determination of the evolutionary stage of an ob- 
ject can lead to some uncertainties, especially when trying 
to discriminate between post-AGB stars and young stellar 
objects. If the source is located within the boundaries or 
close to a known star-forming region, we have assumed it 
is most probably young. The luminosity obtained in the 
spectral classification can also give us some hints about its 
evolutionary stage, since the young stars are expected to 
show spectra corresponding to a low luminosity class (usu- 
ally V) , while post-AGB stars show extended atmospheres 
and low gravities usually corresponding to the high lumi- 
nosity classes I and III. 

To take these uncertainties into account, we have in- 
troduced a two-letter code in Tables 1 0] and HO The 
letters rang from A to D and rate our confidence in the 
data presented, with A representing the maximum relia- 
bility. The first letter marks our confidence in the correct 
identification of the optical counterpart, and the second 
letter indicates how confident we are in the evolutionary 
classification assigned. 

The adopted selection criteria turned out to be very ef- 
ficient in the detection of evolved stars. Up to 209 sources, 
representing 81% of the stars in the sample, were found 
to be evolved stars. Among them, the majority of these 
sources are considered to be post-AGB stars: 103 with an 
optical counterpart (see Table^}), plus possibly 49 more 
heavily obscured ones, for which we did not find any opti- 
cal counterpart during our observations, although most of 
which are believed to be obscured post-AGB stars. They 
are labeled as "No counterpart" in Table 3. We have also 
found 21 'transition sources' (see Tabled). 

Only 38 of the sources observed in the sample (~17%) 
were identified as young stellar objects and 2 other ones 
as galaxies (less than 1%). Their identifications and the 
spectral type of the young objects are shown in Table 3. 



4.2. Classification of the optical spectra 
4.2.1. Spectral types in the MK system 

The classification of the optical spectra in the MK sys- 



i performed taking several spectral libraries as ref- 


llSilva fc Gornellll 


1992; 


IJacobv et al.lll984: 


Pickles 



ing a stellar continuum. By default, we always assumed a 
luminosity class I in our first try for the sources suspected 
to be post-AGB stars. To perform this classification, we 
first normalised both the spectral templates taken from 
these catalogues and our target spectra. This way we con- 
centrate our attention on the spectral lines, rather than 
on the stellar continuum, which may appear extremely 
reddened in many stars of our sample. 

We used Silva & Cornell's templates for the spectra 
with the lowest signal-to-noise ratios and for the young 
stellar objects. The estimated error in this classification 
is about plus or minus one subclass, which implies a total 
error of around five subtypes in the determination of the 
spectral type. 

For the sources in our sample classified as evolved ob- 
jects whose spectra had a go od signal-to-noise ratio, we 
used the other two catalogues ijjacobv et, alJll984llPicklesl 
1998J) to derive a more accurate spectral classification, as 
they provide one spectrum for each subtype and for a wide 
range of spectral types for stars with luminosity class I. 
We estimate that the stars classified using these catalogues 
are affected by errors that are always of the order of less 
than two spectral subtypes. 

We have had difficulties classifying with accuracy the 
stars with the earliest spectral types showing the Balmcr 
lines in emission. In many cases these lines show emission 
over absorption, making it impossible to use their strength 
for classification purposes. 

In Table we list all the sources in the sample clas- 
sified as post-AGB stars together with their associated 
spectral classification, and in Table |3f we show the classi- 
fication of the transition sources 2 . 

The spectral type in these two tables is given, as usual, 
by the letter and number corresponding to the MK classifi- 
cation system. Those spectra for which Silva's rough clas- 



These tables are only available in electronic form. 



2 The rough spectral types assigned to the young stellar ob- 
jects identified in our survey are shown in Table 3. Note that 
for these sources we did not try to make any luminosity class 
determination. 
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sification was used maintain the nomenclature followed in 
that catalogue, i.e, one letter followed by two numbers in- 
dicating the range of subtypes. The letter "e" appended to 
the spectral type indicates that the object shows emission 
lines. When the spectrum is dominated by emission lines, 
and the continuum is too faint to derive its spectral type, 
it is classified with the code "em" . 

4.2.2. Determination of the extinction constant, the 
excitation classes for PNe, and the WR type of 
the central stars 

To determine the extinction corrected line intensities of 
the PNe, we calculated the extinction coefficient c, us- 
ing the observed Balmer line decrement (see results in 
Table[U). Then we deredde ned the observe d spectra using 
Whitford's extinction law (IWhitfordlll95^ . and we used 
the dereddened lines to calculate the excitation classes. 

The excita tion classes were determined using both 
iMoreanl l|l984j) and lDopita fc Meatheringhaml lll99fl cri- 
teria to provide a more reliable classification. iMorganl 
l) 19841) based this classification on the value of the 
ratios [O ill] (A 4959 A)/H/3, H/3/HeII (A 4686 A), and 
H/3/[NeIII] (A3869A). It establishes 12 different classes, 
ranging from low (class 0) to high (class 10) excitation. 
The c lassification proposed bv lDopita fc Meatheringhaml 
l)l990|) is a continuous one, based on the ratios 
[O m] (A4959A)/H/3 and Hell (A 4686 A)/H,S. 

We grouped together all possible excitation classes in 
only three main subgroups: low, medium, and high exci- 
tation (see Table EJ. 

Note that some PNe were impossible to classify using 
these criteria, as they appeared so extinguished in the blue 
region that they did not show several of the lines needed 
for the classification. 

In the case of the PNe with H-poor envelopes (i.e., with 
WR-type central star s), we used the criteria defined by 
lAcker fc Neinerl l|2003|) which is, i n turn, also based on th e 
classification previously defined bv lCrowther et all (^98) . 
They identify [WO] subtypes ranging from [W01] to [W04] 
and [WC] subtypes ranging from [WC4] to [WC11]. This 
classification is based on the dereddened strength of sev- 
eral O and C lines with respect to the continuum, and im- 
plies a decrease in temperature from 100000 K for [WOT 
3] stars to 20 000 for [WC10]. 

The final classification derived for the PNe found in 
our spectroscopic survey and additional information on 
the morphology of individual sources is shown in Table El 



5. Discussion 

In the following we will concentrate our discussion on the 
subsample of evolved stars, e.g., the sources classified ei- 
ther as optically bright post-AGB stars, transition sources 
or PNe, plus the subsample of heavily obscured sources 
also tentatively classified as post-AGB stars. 



5.1. Galactic latitude distribution 

To study the evolutionary connection between the vari- 
ous types of evolved stars identified in this work (post- 
AGB stars with and without optical counterpart, tran- 
sition sources, and PNe) we can compare their relative 
galactic latitude distribution. For a given class, this is 
expected to be an indicator of the average mass of the 
progenitor stars. The youngest, and thus more massive, 
stars are expected to appear more concentrated towards 
the galactic plane, while an older population of stars, with 
lower masses, should show a higher dispersion. 

For this purpose, in Fig. ^ we have plotted the galac- 
tic latitude distribution of the optically bright post-AGB 
stars and transition sources, PNe, and obscured post-AGB 
stars identified in our sample. 

To test if the apparent differences among the distribu- 
tions shown in Fig. ^ are statistically significant, we have 
used the F-Snedecor test (or F- variance test). This test 
determines whether two samples are drawn from popula- 
tions with the same variances. 

The result of this study shows that there are no statis- 
tically significant differences between the galactic distri- 
bution of optically bright post-AGB stars (including the 
transition sources) and the galactic distribution of PNe 
with a 99% confidence. This can be interpreted as the 
confirmation that an evolutionary link exists between the 
two populations. 

However, the galactic distribution of post-AGB stars 
with no optical counterparts seems to be different from 
both the post-AGB stars with optical counterparts and 
the PNe. The narrow galactic latitude distribution of the 
obscured post-AGB stars suggests that they represent a 
population of more massive progenitors. These stars may 
be evolving very rapidly to the PN stage and have very 
recently left the AGB phase, as they still preserve the 
optically thick envelopes formed in the mass-losing phase. 
In contrast, the post-AGB stars showing a bright optical 
counterpart may represent a less massive population of 
stars that would evolve more slowly. Alternatively, they 
may never develop optically thick envelopes, evolving all 
the way from the end of the AGB to the PN stage as 
optically bright stars. 

5.2. Spectral type distribution of post-AGB stars 

We have found post-AGB stars belonging to all spectral 
types from M to B, shown in Fig. in what can be inter- 
preted as an evolutionary sequence towards higher effec- 
tive temperatures on their way to becoming PNe. If this 
interpretation is correct, the distribution of spectral types 
should be a good indicator of the time spent by these stars 
in each range of temperatures. The same analysis could be 
applied to high mass stars, but in this case, part of the 
evolution would take place while the central star is still 
heavily obscured by the circumstellar envelope, and by 
the time it could be observed in the optical, it would have 
already evolved significantly towards hotter temperatures. 
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Fig. 1. Galactic latitude distribution of optically bright 
post-AGB stars, PNe, and obscured post-AGB stars iden- 
tified in the sample. 

The models developed by Ivan Hoo f et alJ lll997l) 
(VH97, hereafter) predict the relative number of stars that 
we should expect to find within each spectral type. 



Fig. 2. Relative distribution of spectral types for the post- 
AGB stars in our sample. 

To test if the distribution of spectral types observed 
(see Fig. [3| is similar to any of the models produced by 
VH97, we have applied the Pearson's Chi-square test. This 
test verifies if the shape of the distribution of a given vari- 
able fits a theoretical distribution with known parameters 
reasonably well. 

The result of this analysis indicates that the distri- 
bution of spectral types observed in our sample of post- 
AGB stars and transition objects, excluding the M- and 
K- spectral types, is not compatible with any of the three 
theoretical models used by VH97 with a 95% confidence 
level. 

We suggest that the incompatibility can be due to the 
fact that our sample is a combination of objects with dif- 
ferent core masses, as is to be expected from the selection 
criteria chosen, which do not favour any particular core 
mass range. 

5.3. Distribution in the IRAS colour-colour diagram 
5.3.1. Overall distribution 

In Fig. |31 in the IRAS colour-colour diagram, we show 
the distribution of all the sources included in our spectro- 
scopic survey, where special symbols are used to distin- 
guish between the different types of objects: PNe, optically 
bright post-AGB stars, galaxies, young stellar objects, and 
objects for which no counterpart was found (transition 
sources have again been included together with the post- 
AGB stars). 

The boxes with dashed boundary lines indicate areas 
mostly populated by variable OH/IR stars (box b, dot- 
ted line), T-Tauri and Herbig Ae/Be stars (box c, short 
dash), and compact HII regions (box e, long dash) (see 
iGarcfa-Lario et alJl997l and references therein). In Fig.|21 
we have maintained the labels used in that paper. 
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The two solid straight lines (vertical and horizontal) 
show the limits of the area defined by our selection cri- 
teria (see Sec t. EH- The solid curve has been modeled by 
iBediinl Jl987l) . and shows the location of O-rich stars as 
they evolve along the AGB from M-type Miras to variable 
OH/IR stars. 

We can see that PNe and post-AGB stars spread al- 
most regularly over the diagram. However, it is important 
to remark that there is a high probability (> 95%) of 
finding a post-AGB or a PN in the region that does not 
overlap with regions b, c, or e. 

Almost all of young sources (marked with open trian- 
gles) are located, as expected, either in box c (T-Tauri, 
Herbig Ae/Be, and Vega-like stars) or e (usually popu- 
lated by protostars and ultra-compact H II regions). 

We have also plotted the objects for which we did not 
find any optical counterpart as small asterisks. A few of 
them are located in box e, suggesting that they could prob- 
ably be heavily obscured young stellar objects, surrounded 
by thick protoplanetary discs or by their parent molecular 
cloud in which they are embedded. The rest of the sources 
with no counterpart are more or less clustered around a 
value of [25] — [60]~— 0.2 and/or relatively close to box b, 
and these are the ones that have been classified as heavily 
obscured post-AGB stars in this paper. 

5.3.2. Post-AGB stars and transition objects 

In Fig. 2| we show more in detail the distribution of post- 
AGB stars and "transition sources" in the IRAS two- 
colour diagram as a function of the spectral type. Post- 
AGB stars with different spectral types are plotted with 
different colours, and a different symbol is used to plot 
the transition objects. Objects showing Ha emission are 
surrounded with a circle. Sources with emission, but for 
which we could not determine the spectral type because 
of their faint continuum, are plotted as open circles. 

It is already known that there is not a one-to-one cor- 
respondence between the position of a post-AGB star in 
the IRAS two-colour diagram and its evolutionary stage 
(VH97), but this is the first time that a large sample of 
spectroscopically classified post-AGB stars show this evi- 
dence. 

Neither the C-rich models nor the O-rich models pre- 
dict an unambiguous relationship between the evolution- 
ary stage in the post-AGB phase and the position in the 
IRAS two colour diagram. Perhaps models for different 
core masses and precise temporal marks could be used to 
create statistics and check whether there is an adequate 
correspondance between the position of our objects and 
their evolutionary status. 

6. Conclusions 

We have presented the results of an extensive spectro- 
scopic survey carried out on a sample of 253 IRAS sources 
showing infrared colour characteristics of PNe. The selec- 
tion criteria used turned out to be very efficient in discov- 



ering new post-AGB stars and transition sources evolving 
from the AGB to the PN stage, resulting in the identifica- 
tion of 152 post-AGB stars (49 of them without an optical 
counterpart), 21 transition sources, and 36 PNe. This con- 
stitutes the largest catalogue of post-AGB stars built so 
far. 

The results from the survey are presented in an at- 
las format, including the spectroscopic data and find- 
ing charts. Improved astrometric information and spectral 
classification is also provided. 

Our spectroscopic study has substantially increased 
the knowledge of the optical properties of galactic post- 
AGB stars, as can be seen in Tabled] only 35% of our 103 
objects had their spectral types identified in the SIMBAD 
database. 

An analysis of the galactic latitude distribution of the 
sources in the sample shows that the new population of ob- 
scured post-AGB stars identified in our spectroscopic sur- 
vey must in general have higher progenitor masses than 
the population of post-AGB stars with optical counter- 
parts for which spectroscopic data is presented in the at- 
las. The relatively large number of post-AGB stars show- 
ing optically thick envelopes suggests that many stars may 
evolve during a significant part of their post-AGB evolu- 
tion hidden from detection in the optical. 

The similar galactic latitude distribution shown by the 
PNe included in our sample and the population of post- 
AGB stars with optical counterparts suggests that many 
of these post-AGB stars will develop observable PNe, as 
they seem to belong to the same galactic population. 
Unfortunately, we do not know whether the small sample 
of PNe here studied is representative of the more general 
population of galactic PNe. 

The spectral type distribution of the post-AGB stars 
observed is not compatible with any of the theoretical 
models developed by VH97 to predict the distribution ex- 
pected for stars with several specific core masses. We sug- 
gest that this is due to our sample being a combination of 
sources with a wide variety of core masses. 

The IRAS two-colour diagram has proved to be very 
useful in finding new post-AGB stars. The distribution of 
the post-AGB stars and the PNe in the diagram is similar, 
and suggests a direct evolutionary connection. We have 
also confirmed that the precise location of a given post- 
AGB star or a PNe in this diagram by itself cannot be 
directly interpreted as an indication of their evolutionary 
stage, as was suggested by previous theoretical works. 
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Digitized Sky Survey (DSS). The STScI DSS is based on pho- 
tographic data obtained using the UK Schmidt Telescope and 
produced at the STScI under US Government grant NAG 
W-2166. Some images presented in the Appendices were ob- 
tained at the 2.5 m Nordic Optical Telescope, operated jointly 
by Denmark, Finland, Iceland, Norway, and Sweden, also at 
the Spanish Observatorio del Roque de los Muchachos of the 
Instituto de Astroh'sica de Canarias. 
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Table 3: List of IRAS fields observed. The astrometric coordinates 
are given for all sources but for those without optical counterparts 
and without precise infrared measurements. IRAS colours are de- 
fined in Sect. El The run number is referred to Tabled 



GLMP 


IRAS 


RA (J2000) 


Dec (J2000) 


[12] -[25] 


[25] -[60] 


Classification 


Spectral type/class 
(not evolved) 


Run 


12 


00509+6623 


00:54:07.7 


66:40:12.8 


1.05 


-1.02 


No counterpart 




#11 


15 


01005+7910 


01:04:45.5 


79:26:46.3 


1.98 


-0.97 


Post-AGB 




#6 


19 


01156-5249 


01:17:43.5 


-52:33:30.8 


1.22 


-0.28 


Young 


F6e 


#4,#15 


20 


01174+6110 


01:20:44.2 


61:26:15.9 


1.54 


0.74 


Young 


em 


#6 


23 


01259+6823 


01:29:33.4 


68:39:16.9 


1.05 


-0.50 
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#6 


26 


02143+5852 


02:17:57.8 


59:05:52.0 


1.21 


-1.31 


Post-AGB 




#6,#H 


34 


02528+4350 


02:56:11.3 


44:02:52.2 


1.57 


0.25 


Young 


AOe 


#6 


53 


04101+3103 


04:13:20.0 


31:10:47.3 


0.90 


-0.28 


Young 


A5e 


#6 


58 


04137+7016 






1.26 


-0.46 


No counterpart 




#6,#H 


63 


04189+2650 


04:22:02.2 


26:57:30.5 


1.05 


0.64 


Young 


em 


#8 


74 


04296+3429 


04:32:57.0 


34:36:12.4 


1.39 


-1.18 


Post-AGB 




#11 


87 


05089+0459 


05:11:36.2 


05:03:26.3 


1.18 


-0.74 
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#1 


88 


05113+1347 


05:14:07.8 


13:50:28.3 


1.52 


-1.10 
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#2 


91 


05209-0107 


05:23:31.0 


-01:04:23.8 


1.19 


0.26 


Young 
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#2,#7 


95 


05238-0626 


05:26:19.8 


-06:23:57.4 


1.17 


-0.44 


Young 


F4 


#7,#6 


96 
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05:27:05.5 


00:25:07.5 
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-0.30 


Young 
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#7 


100 


05273+2517 
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Young 
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#6 
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No counterpart 
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F4 
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Young 
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Tabic 3: List of IRAS fields observed (continued). 
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— 19-15-03 4 

_L £7 . _L O . VJO . 4: 


3.49 


—0.39 


Post-ACR 




3^2 3^3 


91 9 
z ± z 


0891 ^_^8^7 

VJOZjXO OOO ( 


08 


23:12.1 


— ^Q-07-07 4 

Oi7 . VJ 1 .U ( .4: 


1 73 


Of! 


p n qt AHR 






214 


08242-3828 


08:26:03.8 


-38:38:47.5 


0.91 


-0.19 


No counterpart 




#12 


218 


08981 —4850 

UOZiOl 40UVJ 


08:29:40.6 


—49-00-04 3 

4:t7 . VJVJ. VJ4. 


1 61 

_L .U _L 


— 1 08 

J. .VJO 


Post- A OR 




3?i9 3^19 


222 


08351 —4634 

VJOOO -L 4VJ04 








79 


— 96 

VJ . & VJ 


1VU V_,VJ LLLLtl^L JJdL L 




=tf:1 9 


223 


08355—4097 

VJOOOO 4VJZ* / 


08:37:24.7 


—40-38-04 9 

4:VJ . OO. VJ4. Zi 


9 70 

. 1 VJ 


— 04 

VJ .VJ4 


PN 






227 


08418—4843 

UUtIU 4040 


08:43:29.5 


—48-54-46 8 

4:0.04.4VJ.O 


2.47 


0.15 


PN 






236 


08574-5011 


08 


59:02.3 


-50:23:40.2 


1.81 


-0.08 


PN 




#8 


251 


091 49—6906 

VJi7-L4:i7 \JZi\J\J 


09 


16:09.4 


— 69-1 9-99 6 

VJZj . J_C/.ZiC'.VJ 


99 


79 


(-1 H 1 ft 




3^1 


254 


09369 — 541 3 

VJiTOUZi <J4_LO 


09 


37:51.8 


— 54-97-08 7 

04:. Z< t .VJO . 1 


1 43 

_L .40 


— 1.21 


PN 






955 


00370—4896 

VJiTO 1 VJ 40Z<VJ 








1.11 


—0 89 

VJ . oz< 


M PHI 1 TTt"PT"T^ft T"i~ 
1 > vJ LU LLLLL^-1 JJdrL L 






9fi0 


0049^ — fi040 

VJiT^ZnJ UU4:U 


09:44:01.7 


— fiO-^4-9^ 7 

UVJ . Jl. ZiO . i 


7Q 
u. i y 


— 1 0^ 








261 


09500-5236 


09:51:49.2 


-52:50:52.7 


1.46 


0.76 


No counterpart 




#2 




OQ^ll 7—^438 

UjJl 1 (J400 








>1 Qfi 


fi8 
u.uo 


PN 




^=1 n 


262 


10001 -5857 


10:01:48.1 


-59-12-12 5 


1.00 


0.60 


Young 


F3e 


=tfl 

7T- 1 - 


263 


10029-5553 


10:04:40.1 


-56:08:37.2 


2.11 


-0.73 


PN 




#8 


268 


10115-5640 


10:13:19.7 


-56:55:32.3 


2.12 


-0.24 


PN 




#8,#10 


270 


10178-5958 


10:19:32.5 


-60:13:29.3 


2.42 


0.75 


Transition 




#3,#10,#12 


272 


10197-5750 


10:21:33.9 


-58:05:47.7 


1.84 


-0.67 


Transition 




#10 



Tabic 3: List of IRAS fields observed (continued). 



GLMP 


IRAS 


RA (J2000) 


Dec (J2000) 


[12] -[25] 


[25] -[60] 


Classification 


Spectral type/class 

IJJUL CVUlvCU 1 


Run 


273 

Z 1 o 


1 (191 1 — 5Q99 

LVJZjLL OyZZ 


1 0-99-53 Q 
i_u . zz . uo . y 


— 5Q-37-98 4 


1 79 
±. t z, 


—0 40 


^^(^1 1 1 1 £) T* 


T RV 

J-jJJ V 


J19 
ir L 


975 

Z 1 o 


1 091 5— 5Q1 fi 


1 0-93-1 Q 5 

-LU . ZO . ± ij .O 


— 5Q-39-04 7 


9 ^ 


— 7R 


TV O Yl Ol ^" 1 ATI 

_Ll cillcilLlUll 




J£3 Ji8 =tt1 =tt1 9 


977 
z / j 


1 095fi— 5R98 
xuzou ouzo 


1 0-97-35 9 
±U . Z .oo . z 


— 5R-44-1 Q 8 

UU .4:4:. _L . O 


9 74 


—0 fi 1 } 

U . UO 


JT Uo L jTVVjt JO 






285 


10594-3426 


11:01:51.9 


-34:42:17.0 


1.36 


0.51 


Young 


Klc 


#2 


289 


1 1065— 6026 


1 1 -08-40 1 


—60-42-51 7 

UU . TrZ; . O J_ . 1 


3.02 


—0.50 


J. LLUllOil 


LRV 


=tf:1 =tf:8 ^1 2 


294 


1 1 1 Q5_9430 

J_J_J_t70 Zj4:OU 


1 1 -99-05 3 

J_ X . Zi Zi . U O . O 


— 24-46-39 4 


1 68 


—0 96 

\J . ZjU 




K5 

JVJ 




995 

Zj UO 


1 1 901 —6545 

J_J_ZiUJ_ U(J4:J 


1 1 -99-1 8 9 

J_ X . Zi Zj . J_ o . ty 


— 66-01 -50 7 


3 10 

O . -LO 


—0 74 


Post- A OR 

J. US L il V_ I 1 ) 






^00 


1 1 307—^409 


J. J. . OO .UO . u 


i y .z,o.o 


1 fi7 


1 7 


Vni inrf 


FOp 

JT UC 




303 


11339-6004 


11:36:20.7 


-60:20:53.3 


1.59 


-0.75 


No counterpart 




#7,#12 




1 1 353 — 6037 


1 1 -37-49 9 


—60-53-51 4 

UU . OO . (J1.4: 


>4 30 


37 


TrsinQif inn 

_I_ 1 Clllol L1U11 






306 


1 1 381 —6401 


1 1 -40-39 


—64-1 8-34 9 


1 78 


— 53 

\J . OO 








307 


1 1 387— fil 1 3 


1 1 -41 -OS 7 


U J. . OU . jl I .o 


9 07 

z .U ( 


— ^3 

U . OO 


JT U3 L jTVVjt JO 




=tt3 


312 


1 1479 — 7834 

J. 14 1 Zj I OOI 


1 1 -49-31 8 


_7«.p;i -01 1 

1 O.Ul.Ul.l 


1.28 


— 1 8 

O . X o 


J. U LJJJ^ij 


M 


^=10 




11531-6111 


11:55:38.0 


-61:28:16.8 


>2.34 


-0.45 


Transition 




#10,#15 


31 7 

O J- I 


1 9009 — 5333 

J_ZjUUZj UtJtJtJ 


1 9-09-47 6 

J_ Zj .U Zi .4: 1 .U 


— 53-50-07 8 

OO . OU .U I . o 


1.20 


77 


(-1 1 n ~Y"\r 




=tt8 


31 8 

O J- O 


1 9067—4508 

J_ZjUU 1 40UO 


1 9-09-93 8 

X Zj . U iJ . Zi O . O 


—45-95-34 7 

4:0 . ZjO.04. 1 


78 


—0 79 
yj . j Zj 


Post- A OR 

J. U5L iT-VJTJO 




J19 
fr^ 




1 91 45—5834 

J_ZiJ_4:0 OOOt: 


12:17:16.1 


— 58-51 -99 5 

OO . O -L . LitJ . O 


>2.19 


— 96 

O . ZjU 


Post- A OR 

J. US L r\ V_I 1 J 




M 


393 

OZ<0 


1 9969—641 7 

J-ZjZjUZj Uil / 






1 38 

-L .OO 


—0.21 


1 N U UU LIJJL^-J JJClJ L 




=/i10 

fr lu 


326 


12302-6317 


12:33:07.0 


-63:33:42.7 


0.96 


-1.30 


Post-AGR 




#12,#15 


397 
oz / 


1 930Q— 5Q98 


1 2-33-44 


— 5Q-45-1 8 5 


1 OQ 


— fi7 


1NU UU LIJJLUJ J.J&-J L 






398 
ozo 


1 931 fi_ fi401 


1 9-34-3fi 

±Z . OI.OU. u 


— fi4-1 8-1 fi 8 

U4. lO.lu.O 


1 85 


40 


PN 

JT 1> 




rr > 


335 

OOO 


1 9405—691 9 

J_Zj4:UO UZ*J_C/ 


12-43-31 5 

J_Zj.4:0.0J-.0 


— 69-36-1 3 5 

UZ* .OO. J-O . o 


2.04 


90 


1 N U UU LIJJLUJ UclJ L 




rr z irr° 


OOc/ 


1 QH1 — 801 9 

lOUlU UUJ-Z* 


1 ^-04-0^ ^ 


— fi0-9&-4^ 

UU . ZjO.40 .U 


1 fi1 


—0 
u . oo 


JT US Ij jTVVjt JO 




=tt3 =tt1 5 


343 


13185-6922 


13:22:07.5 


-69:38:12.2 


0.93 


0.16 


Young 


KOc 


#2 


345 

04:0 


1 3903 — 5Q1 7 

J_OZiUO OC> J- 1 


1 3-93-39 9 

_LO.Z(O.OZi.Zi 


— 59-39-49 7 


2.26 


— 1 51 


Prist- A OR 

J. US b il V_ I I J 




=/i1 9 


346 


1 3908 — 6090 

J_OZ*UO uu^u 


1 3-94-04 4 


— 60-36-30 7 

UU .OU.OU. i 


84 


80 




cm 




347 


i 3245—5036 

1 •) £j i O OUOU 


1 3-27-36 1 

J_ O . Zj J . OU . J- 


—50-52-05 7 

OU.OZj.UO. 1 


1.23 


— 1.20 


Post- A OR 

J. USl V_I 1 J 






348 


13266-5551 


13-29-51 


-56-06-53 7 


4.19 


-0.01 


Post-AGR 




^10 


349 


13293-6000 


13:32:39.2 


-60:15:39.2 


1.04 


1.02 


No counterpart 




#4 


352 


13313-5838 


13:34:37.4 


-58:53:32.3 


1.27 


-0.66 


Post-AGR 




#8 


353 


13356-6249 






3.48 


-0.32 


No counterpart 




#3,#12 


360 


13416-6243 


13:45:07.3 


-62:58:16.9 


1.24 


-0.37 


Post-AGR 




#2,#15 



Tabic 3: List of IRAS fields observed (continued). 



GLMP 


IRAS 


ra r T2onn"i 


Dor CT20001 


[191 -[251 


[251 — [601 

[ZO\ [UUJ 


\J 1 Oi O 1 1 1 Oj Lj 1 \_) 1 1 


^nppfrfl 1 fvnp / c] a q^; 

fnot fvolvprl^ 


Run 


369 


1 3497—6^31 

104:Z( 1 UOOl 


1 3-46-9^ 7 


— 65-46-94 4 


9 68 

.UO 


—0 45 

U .4U 






=tt 3 


363 


13428-6232 


13:46:20.5 


-62:47:59.6 


2.97 


0.17 


Post-AGB 




#15 


366 

OUU 


1 3483 — fi939 

104:00 UZOZ 


1 3-51 -55 1 

lU.Ol . OO . 1 


— 69-46-56 6 


9 06 

.UU 


1.11 








ouo 


1 3^00 — fi1 Ofi 

lOUUU U1UU 






1 fi^ 

1 .\JO 


—0 99 


1NU LlULL-l JJdl L 




=/i1 9 


O I 1 


louzrj (jyo'i 


lO . UU . Z4. U 




9 90 
Zi . zu 


—0 1 n 


1\1 a phi l T~i1"r»Y"T"\£i ri~ 
1NU LU LlULL-l JJcLI L 






^74 
O i t -t 


1407Q— fU09 

14U ( i? U4:UZi 


±4:. _L _L .4U . O 


— B4-1 fv94 n 

U4. 1 U . Z4. U 


1 R9 
1 .oz 


— 1 41 


PN 




rr° 


377 


14122-5947 


14:15:53.3 


-60:01:37.9 


1.48 


-0.37 


PN 




#7,#8,#12 


■381 


1 41 77—^894 

L^±L t t (JOZ^± 


14-91 -1Q Q 


_ ^8-38-99 ^ 
tJO . oo . zz . o 


9 ^7 


9Q 


PN 




Jii Ji7 j/a 


^84 


14^9^— fi498 

L^±OZjO U4iO 


14-3R-34 4 


—fid-Al -31 1 


9 41 


—0 ft"? 






W L 


385 

OOO 


14331 _ fi435 


14-37-10 1 

14. O J . 1U. 1 


—64-48-04 7 

U4.40.U4. I 


3 57 

O.J 1 


—0 47 

U .4 1 


Post- A OR 

1 US L il V_.I 1 J 




M 


oou 


14^41 _ fi91 1 

14:04:1 UZ11 


14. OO .UO . U 


_fi9-94-47 

UZi . Z4.4 / . U 


1 f\% 

1 .uo 


— Q9 
u . yzi 








387 


14345-5858 


14:38:20.0 


-59:11:46.1 


2.20 


0.03 


PN 




#10 


388 


14346 — ^0^9 


1 4-38-94 6 

14.00.Z4.U 


— 60-04-53 

UU .U4. OO . U 


88 

U .OO 


03 

u .UO 


Pnst-ACR 






Oct 1 


1449Q— 4^Q 


14-4fv1 ^ 8 

14. 4U. lO . O 


4U . UZ .UO . 1 


u.oy 


—0 Q7 

U . a i 






3^:1 =tt1 


ot>o 


14489—5795 

1 1 IOa O / ZO 


14-51 -57 3 

_L4. O 1. J 1 . O 


O 1 .(JO. 1 iJ . u 


1 4Q 

1 .4i? 


— QD 

U . 


Pnst-AflR 

1 US b il VI I J 




=tt3 


394 


14488-5405 


14-52-28 7 


—54:17:42.7 


2.458 


-0.81 


Post-AGB 




ir^ 


399 


14592-6311 


15:03:23.8 


-63:22:58.9 


0.80 


0.62 


Young 


cm 


#1 




1 ^039—4806 

lUUOi? 40UU 


1 5-07-97 4 

liJ.Ul .il .4 


—48-1 7-53 8 

40 . 1 i .OO. O 


>3 09 


—0 1 9 

U . 1 u 


Post- A OR 




=&7 J£1 5 




1 ^Ofifi — ^^9 

lOUUU UUOZ 


lO . lU.^U. U 


OO .44. lO . O 


O . c*U 


—0 1 Q 
u.iy 


1 VOTICl T1AT1 

11 djIlcilLlUll 






404 


1 ^OQ^ — ^7^9 
luuyo o i oz 






1 4R 

1 .40 


10 


1NU UU LlIlLLl L 




o ^il ^ 


40^ 


1 ^7^4 

1U 1UO O l 


1 ^-1 4-1 R ^ 

lO . 14. lO . 


OO .UU . ZiU. o 


9 4^1 

Zi .40 


94 

U . Z4 


1\1 r\ pAi i n^frr^ci ri~ 
1NU UU LII1LU1 JJdjl L 






408 


15144-5812 


15:18:21.9 


-58:23:12.0 


1.67 


0.01 


No counterpart 




#3 




1 ^1 ^4—^9^8 


1 ^-1 Q-fl8 9 
lo . i y.uo . z 


— ^-OQ-df, 
oo .uy.w . u 


1 Q0 


1 


PN 






411 


1 c;oi 0— fi^^ 

lUZdU 


1 5-95-31 7 

lO . ZU .O J- . 1 


—66-05-90 

UU .UU . zu.u 


1 79 

1.1 iJ 


— 1 37 

l.OI 


Post- A OR 

1 US b il V.I I J 




=&3 5 


41 6 


1 c^1 0—61 49 

lUOlU Ul^J 


1 5-35-1 7 1 

lu. JU. 1 1.1 


—61 -59-04 1 

U 1 . O U .U4. 1 


1 ^1 

l.ul 


—0 70 

U.lU 


Post-AblR 

i usu riuu 






422 


15373—4220 


15-40-46 4 


—49-29-53 6 


1.61 


0.07 


Young 


A79 




424 


15406-4946 


15:44:20.5 


-49:56:24.1 


0.99 


-0.30 


Post-AGB 




#3 


431 


15482-5741 


15:52:19.4 


-57:50:53.2 


2.56 


-0.61 


Post-AGB 




#12 


437 


15534-5422 


15:57:21.1 


-54:30:46.1 


2.23 


0.44 


No counterpart 




#10 


441 


15556-2248 


15:58:36.9 


-22:57:15.3 


1.41 


0.79 


Young 


G8e 


#1,#7,#13 


442 


15559-5546 


15:59:57.4 


-55:55:34.0 


0.88 


-0.75 


PN 




#3 



Tabic 3: List of IRAS fields observed (continued). 



GLMP 


1R AS 


RA 1190001 


Dor ("19000"! 

J_JV_-L 1 1 


11 21-1251 

[1ZJ [ZOJ 


1951 — 1601 

[ZOJ [OUJ 


1,1 ft Qci"h/">0"t"i An 
\y 1 a O o L L 1 a, b 1 (J I L 


^TlPC i^VSA 1 i"'\7"r^P / pi ft QQ 
kJ jJJCV^ LL Cll L_yjJV_-/ LjIOjOci 

(not evolved) 


J_V.LiLl 


444 


15579-5445 


16:01:50.8 


-54:53:40.1 


2.52 


-0.15 


PN 




#3,#10 


446 


1 fifl53 — 5598 


1 6-09-90 9 

X U . U C/ . Zi U . Zj 


— 55-36-1 

UU . OU . ±\J . VJ 


9 76 

Zj. 1 U 


99 


PN 






4^fi 

4tJU 


1 fil 14—4^,04 


1 fvi ^-fm n 


—4^-1 1 -^4 ^ 

4:0 . _L _L . U4. <J 


9 97 


4^ 

U .40 


PN 






457 

40 1 


lUllO ?J V J 4 4 


16-15-18 

1U. -L O . lO . U 


— 50-59-1 9 7 

0\J . OZj . _L . 1 


3 1 3 
o . ±o 


1 OS 






J14 






_LU . ZjO .UZj . u 


uu.uo.o^. o 


> r { 79 

^_ > > . / Zi 


19 

U . -L Zj 


p n of APR 






464 


16228-5014 


16:26:31.3 


-50:21:26.9 


3.78 


1.04 


No counterpart 




#4 


466 


16241—2412 

lUtiT:! Zj4_1_Zj 


16-27-10 3 

lU.^il . -L VJ . O 


—24-19-18 9 

Zj4: . _1_ <J . _1_ O . <J 


2.35 


0.58 


Young 


Gl 






1 R97Q_47Ci7 


1 fi-^1 -^IS 7 

lU.Ol.OO. 1 


—48-04-1^ 7 


1 Q8 
i.yo 


— n ^4 

U . 04 


Post ARR 






47? 

4 I Zj 


lUi/OJ 44 Zj 4 


1 6-31 -58 4 

lU.Ol . OO .4: 


—44-31 -18 6 

i L . O _L . J_ O . U 


2.49 


— 1.40 


Post- A OR 




=&8 


474 


Ifi289— 4449 

lUtlU J 444iJ 


16-32-32 2 


—44-55-30 7 

4:4: . (J (J . O VJ . 1 


1.32 


0.83 


Young 


cm 


TT 1 


478 


16333-4807 






1.66 


0.79 


No counterpart 




#7 


488 

400 


1 fi47fi — 1 1 99 


-L U . O U . Zj 4 . O 


— 1 1 -97-^7 & 

_L _L . Zi ( . U 1 . O 


1 m 


— n Q9 








490 


16494—3930 

1Ut:i7^ OUOO 


16-52-55 4 


— 39-34-56 2 

O O . Ut: . OVJ . Zj 


1.73 


— 1.02 


Post-AdR 






494 


lUlJlO 04ZjO 






2.23 


— 1 70 


l\Fn pnnntpriiflrt 

1MJ LLLLLVjL JJelL L 




^=10 


495 


1 6599—4341 


1 6-56-34 


—43-46-1 4 7 

4:0.4VJ.J-4. 1 


9 95 

Zj . iJO 


10 


PN 




3^:7 :#8 =tt1 5 


498 


16552-3050 


16:58:27.8 


-30:55:06.2 


1.57 


-0.10 


Post-AGB 




#3 


500 

OVJVJ 


1 6559—9957 


1 6-59-08 9 

1U. OU .\JO . Zj 


— 30-01 -40 3 

OVJ . VJ _L .1U. o 


1 37 


—0 74 

U . 1 4: 


l\Tr» pniintprnfirt 

1 N LU LLLLLV^-L JJdrL L 




^=7 ^=8 =tf:Q 


^04 


1 fi^RA— 371 

-LU004: O ( 1U 


1 7-01 -^9 1 

_L ( .U J. . UZj . _L 


O i . 14. OO . O 


9 07 

Zi .U ( 


u . ou 


1NVJ LU LLI1LL-1 JJd-L L 






^07 


1 fi^QA — 4fi^fi 

XUUi74: 


1 7-03-1 1 9 

-L 1 . VJO . J_ J_ . Zj 


—47-00-91 

4: 1 .UU. Zj _L . U 


9 O^i 

Zj .U?J 




1 yo -n Ql i" 1 f~i"n 
J_l OjILoLLIULI 






509 


1 7009—41 54 

_L 1 VJVJi? t1(Ji 


1 7-04-29 6 

_L 1 . VJ4 . LjO .\) 


—41 -58-38 7 


2.66 


—0.29 


l\Tr» pnnntprna rt 

1 \ VJ L-U LlllLV^-i. JJOil L 




^=10 ^=15 


510 


17010-3810 


17:04:27.3 


-38:14:41.7 


2.06 


-0.71 


No counterpart 




#10 


^99 


1 7D74— 1 84^ 


1 7-1 D-94 9 

_L 1 . _LU. Z4. Zi 


— 1 8-4Q-nn 7 

io.4y.uu. i 


^ 47 

.4 1 




1 Y" Q TT C 1 f 1 A T i 






595 


1 7086—9403 

X 1 VJOU Zj4VJO 


1 7-1 1 -38 9 

J. 1 . ± J_ .OO. iJ 


— 94-07-33 1 

Zj4:.VJ I .OO. J- 


2.22 


— 1 83 

JL .OO 


J_l ClLLoLLlULl 




3^4 33=1 3 


527 


1 7f)88— 4991 

_L 1 WOO lii 1 






1.19 


—0.20 


TMrt ffiiintprnfi rt 

1\U L VJ LL11LV_-1 JJdrl L 




33=7 


596 


1 7088—4997 

X 1 VJOO 4ZjZj I 


17-19-91 8 

_L 1 . _L Zj . Zj J_ . O 


—49-30-50 3 

4:Zj . OVJ. OVJ . O 


3 23 

O .LiO 


—0 30 

VJ . OVJ 


PN 




=Ei8 


531 


17106-3046 


17:13:51.8 


-30:49:40.7 


2.98 


-0.21 


Post-AGB 




#10,#15 


535 

OOO 


1 71 1 q_f;Q9fi 


17:16:21.1 


— 59-99-93 3 

Oct . Zj c/.ZjO . O 


3.44 


— 69 


PN 




=tt7 =n=8 33=1 =6=12 =B=1 5 


537 


17130-4029 






2.83 


—0.02 


IMo connternart 




=A=4 


538 


17131-3330 


17:16:26.2 


-33:33:23.8 


2.43 


1.07 


PN 




#8 


542 


17153-3814 


17:18:44.7 


-38:17:21.2 


2.17 


1.08 


No counterpart 




#3 


546 


17164-3226 


17:19:40.8 


-32:29:52.7 


2.48 


0.68 


PN 




#8,#15 


547 


17168-3736 






1.44 


0.28 


No counterpart 




#3,#15 



Tabic 3: List of IRAS fields observed (continued). 



GLMP 


IRAS 


RA (J2000) 


Dec (J2000) 


[12] -[25] 


[25] -[60] 


Classification 


Spectral type/class 

l llbJ L LVUlvbU 1 


Run 


554 


1 71 Q5 — 971 

_L 1 _L yO Zi ( J. U 


1 7-99-43 6 

_L 1 . ZiZi . 40 . U 


— 97-1 3-36 9 


1 1 7 


—0 75 

U . 1 o 


Post- A OR 




M 1 




1 790^ — 1 ^4 

_L ( Z,UO lUOl 


1 7-9*M 1 Q 
± i . z^o . J. J. . y 


— 1 .•^7-1 t 1 


o .o ± 


—0 48 


Post AHR 




it < 


ouu 


J. i Z,UO OOOy 


1 7-94-1 Q t; 

_L ( . Zi4:. ± U .O 


oy.ui .'rtu . u 


9 ft.4 

Zj .04 


—0 07 

U . U i 


Post at,r 




ft* 


558 


17223-2659 


17:25:25.2 


-27:02:03.3 


2.15 


-1.48 


Post-AGB 




#3,#15 


^63 

OUO 


1 7934—4008 

-L J Zi >.) i 4UUO 


1 7-96-56 1 


—40-1 1 -03 7 


2.31 


—0 1 9 
u . i y 


l\Fn p/ii lntprnfl ri - 




^=10 ^il 5 


OUO 


1 794 — 30^1 

_L ( Z<4:0 OuO 1 


1 7-98-04 

_L ( .ZiO.U4.U 


— IQ-^-dd 1 

OiJ . OO . L ± L ±. o 


9 81 


— 1 7 

U. -L / 


JT UOL rtUU 






UU ( 


1 79^ — 98^1 

_L ( ZfOO iiOOl 


_L ( .ZiO.OO.U 


ZfO . OO . Z,rJ . o 


9 


—0 97 

U . Zj i 






ft* 


^79 
o i z^ 


1 79fiQ — 99^ 


1 7-9Q-tR 7 


— 99-^7-44 t 

Z(Z( . O J .4:4:. O 


O .OO 


44 

U .44 






Ji7 
ft > 


574 


17287-3443 


17:32:04.8 


-34:45:32.6 


3.81 


-0.81 


Post-AGB 




#10,#15 


575 

O I O 


1 79Q1 —9409 

_L 1 Zit7_L Z*4UZ< 


1 7-39-1 9 8 

X 1 . OZi . _L Zi . O 


— 94-04-59 9 

Zj4: . U4: . O iJ . O 


2.41 


18 

U . J-O 


TrHnQitinr. 




ft ' 


578 

O 1 o 


1 7300 — 3509 

j_ i ouu ouuy 


1 7-33-99 6 

X 1 . . Zi Zi . U 


— 35-1 1 -03 7 

OO . -L _L .UO . 1 


2.32 


87 


Post- A OR 




ft* 


(JOU 


1 7Q1 — ^4^9 

_L ( OJ.U 04:0^ 


1 7-^4-90 8 


_^4-^4-t4 Q 

04:. 04:. 04. C/ 


9 78 


n on 

U .UU 


_T I l n V_i 1 J 






^ft.1 


1 7Q1 1 _4Q94 

_L/OJ--L 4yZ<4 


1 7-^-09 t 

X ( .OO.UZ,.0 


— 4Q-9fv9fi 4 

4: i7 . Zi U . Zi U . 4: 


9 9Q 


— 1 09 

_L . UZj 


TV o n qi ^~ i f~\ n 
J_i diltilLlUll 




ft° 


584 


17317-2743 


17:34:53.3 


-27:45:11.5 


3.56 


0.07 


Post-AGB 




#11,#15 


588 


X 1 iJJZi Z*Z<_LU 


1 7-36-1 7 7 


—99-1 7-94 9 


9 57 

Zj . O J 


— 09 

u .uz< 


Post- A OR 

J. US b il V.I 1 J 




3^4 =tt1 5 


O y 1 


1 7 <: i47— ^!1 


1 7-^8-00 




1 .0-L 


n 1 7 


_L 1 diltil L1U11 




?r 10 




1 7364—1 938 

_L 1 uU4 J_Z<00 


X 1 . Oy . J-U . y 


— 1 9-40-99 7 

XZj.4U.ZiC'. I 


>1 7fi 


— 71 

U. 1 1 


Post- A OB 

A us u riuu 




3^9 


UU ( 


1 1 d f U OOO ( 


1 7-40-90 9 


OO . O V . ±4.4: 


9 4^ 

Zj .40 


9^ 
u . z,o 


JT I I n V. 1 1 ) 




3^1 ^ 


608 


17371-2747 


17:40:23.3 


-27:49:11.7 


1.73 


0.35 


PN 




#4,#15 


61 1 


1 7^7fi — 9f)40 


1 7-40-38 6 


— 90-41 -59 6 

Z(U.4J_.OZ(.U 


81 

U .O -L 


—0 38 

U . OO 


Post- A OR 

J. USb xT. V_I I J 








1 7381 —1 61 6 

_L 1 dul 1U1U 


1 7-40-59 8 

J. 1 .4U. (Ji? . O 


— 16-1 7-58 9 


>3.41 


— 1 66 

X . UU 


PN 






U1U 


1 7^««_990^ 

J. ( OOO Zi^UO 


1 7-41 -4Q 

_L / .4 ± .4y . U 


LiLi .UO . -L o . y 




—0 1 7 






ft < 7ft 1D 


f.1 Q 

U -L y 


1 7 ,Q9_ ,090 

_L 1 OyZi OUZ<U 


1 7-49-30 4 


— 30-99-1 7 

OU . Z(Z( . J_U. 1 


1 09 

-L .uy 


8.1 


Post- ACR 




33=1 5 
ft 10 


621 


17395-0841 


17:42:14.4 


-08:43:19.5 


2.82 


0.76 


PN 




#4,#15 


631 


17418—3335 

-L t 4:_LO fJfJfJU 


1 7-45-08 7 


—33-36-06 9 

OO.OU.UU.Z; 


2.25 


—0.21 


l\Tr» pmintprnp rt 

1\U L bJ blllbt-I jJ Cl.l L 




33=15 


639 

UOZ< 


1 7493 — 1 75^ 

-L J 4:Z<0 J_ / OO 


17:45:14.2 


— 1 7-56-46 9 
J. i . ou.4u . y 


1 51 


88 

U .OO 


1 t"o n qi i fin 




33=4 
ft* 




_L f 4:OU I OUUO 




ou. uzj .oy . o 


3 f.Q 
o .uy 


— 91 

U . Z< J_ 


Pnof APR 




33=1 


640 


17441-2411 

X I tit: X *— 1 X X 


17:47:13.5 


-24-12-51 4 


1.62 


-0.63 


Post-AGB 




ft 10 


641 


17443-2949 






0.99 


-0.14 


No counterpart 




#4 


646 


17460-3114 


17:49:16.6 


-31:15:18.1 


1.30 


-0.58 


Young 


B3 


#8 


647 


17466-3031 


17:49:52.5 


-30:33:02.5 


1.17 


0.14 


Transition 




#15 


651 


17476-4446 


17:51:16.4 


-44:47:28.9 


2.22 


-1.61 


Post-AGB 




#10 



Tabic 3: List of IRAS fields observed (continued). 



GLMP 


1R AS 


RA 1+90001 


Dor (+90001 


[191- [951 

[1ZJ [ZOJ 


[951 — [601 

[ZOJ [OUJ 


1,1 ft Qci"h/">0"t"i An 
V^ldO oLLH_-<a Lj luil 


^ TlPC i^VSA 1 i~\TY~if* 1 \ ft QQ 
kJjUCULLdrl L_yjJU/ LldOD 

I Tl C\\ C*~\TC\\\TC>(\ 1 
IILUL CVU1VCU 1 


J.V.LLL1 




1 7zis«_i 741 

J_ 1 4:00 _L 1 4_L 




— 1 7-49-9 ■ R 

± / .4Zi . LiO . O 


OQ 


54 

U . ^4 


JT UoL-rivjL) 






661 


17514-1555 


17:54:21.1 


-15:55:52.0 


1.51 


-0.04 


PN 




#4 


662 


1 751 fi— 2526 


17:54:43.4 


—25-26-28 


0.88 


—0.16 


Post-AnR 




+1 1 


66Q 


1 7549—0603 

J. J (J4Z( UUUtJ 


1 7-56-56 


— 06-04-09 7 

UU . U4.UJ7 . 1 


1 60 

-L .UU 


— 1 30 

-L . OO 


J. US L il VI 1 J 




+ 1 1 




1 7^7B — 9fi 


-LO . UU .Ic* . U 


— 9B ^^-1 9 7 

Z<U . OO . ±4.1 


1 87 

1 .0 ( 


— 1 14 
j. . ii 


p n of APR 




3^:1 1 =tt1 5 


uou 


1 7^7Q_Q1 01 


_LO . U -L . ± Zi . O 


— **1 -91 -^Q 7 


^ 7^ 

O. ( o 


u . uo 


p nti f AHR 

JT UoL-rluD 






687 


17580-3111 


18:01:19.6 


-31:11:22.2 


1.69 


-0.71 


No counterpart 




#4 


uoy 


1 7589 — 9fi1 Q 
i / ooz iuiy 


1 8-01 -91 

lO.Ul.il.U 


— 9fv1 Q-37 3 


9 07 


—0 1 7 


1NU LU LLI1LL-1 JJelL L 




ii4 


fiQ8 


1 75Q7— 1 449 


1 8-09-38 3 
10 . uz .oo . o 


— 14-49-09 8 

14. 4Z .UZ . O 


9 98 


05 


PN 




=/i8 =/i1 1 


71 1 


1 am Q— '3403 

-LOU-Li? fJ4UtJ 


1 8-05-1 3 7 

lO . U<J . 1U . 1 


— 34-03-1 6 4 


9 36 


— 1 46 


Post- A OR 

_L US L il V_I 1 J 




3?i1 


71 ^ 




lO.UU.UO . o 


Of . UO . UU . U 


9 4^ 


—0 ^4 


_T US L jrvvjrU 








18044-1303 


18:07:15.3 


-13:03:29.0 


>2.15 


0.81 


Post-AGB 




#9 


79 ^ 
i zo 


1 8061 —9505 

lOUUl ZrJUrJ 


1 8-09-1 9 4 


— 95-04-34 5 

LiO . U4.04. <J 


1 35 


10 


PN 




itlO 3^:1 1 


794 


1 &0fi9+941 

-LOUUZf H^Zi4:_L U 


1 8-08-90 1 


94-1 D-4^ ^ 

Zv'rt. _L U .40 . O 


1 7^! 


—9 OS 
Zj . uo 


Tr iincifi r\n 
_Ll dlltilLlUll 




+ 5 +8 +^1 9 +^1 3 


72fi 


1 8075—0994 

-LOU 1 O Ul/^^ 


18-10-15 1 

X O . -L U . J_ U . _L 


— 09-93-35 1 

Ui7 . ZjO .OO . -L 


2.44 


U .OO 


Post-AnR 

_L USL iv VI 1 ) 




33=4 


737 


18096-3230 


18:12:57.5 


-32:30:08.9 


3.38 


0.54 


Post-AGB 




#4 


744 

l 44 


1 81 08 — "?94« 


1 8-14-10 5 


— 39-47-34 4 


1 44 

L .44 


8fi 


1 U Lillg, 


K1 e 

_LY ±U 


if ' 


75Q 


1 81 8fi — OR'}'} 


18-91-91 1 

1 O . Z -L . Z 1 . 1 


— 08-31 -49 4 

U O . O -L . 4 Z . 4: 


9 87 


— 43 

U .40 


PN 




33=4 


771 
/ / i 


1 891 fi_ 01 5fi 

lOZlU UlOU 


1 8-94-1 4 3 

lO . Z4. 14. O 


—01 -54-94 9 

Ul. J4.i4.i 


9 47 

Z .4 1 


1 1 5 

J — 


Vni mo 1 
1 U Ull^, 


cm 


33=4 


777 


1 894R- 1 039 

10Z4U luji 






9 49 

Z .4Z 


QQ 


1\1 r\ rr^ii m i~ ^yr^ci r f" 
1NU UU LillLL-l JJd-L L 




=/i4 




18401-1109 


18:42:57.1 


-11:06:53.0 


2.10 


0.67 


PN 




#10 


822 


18415—2100 


18-44-32 


—20-57-1 2 8 

ZjU . U J . _L Zi . O 


1.04 


—0.76 


Pppi ii i r 


RGrR star 


3^10 


823 


18420-0512 

I K } 1 Zj V / V J ' } 1 z. 


18:44:41.7 


-05-09-17 


3.53 


-0.02 


Post-AGB 




+ 11 


829 


18442— 1 144 

X (JaaZj J L tit: 


18-47-04 

_LO.T:f .U4.U 


— 11:41:12.0 


3.15 


—0.10 


Tf C) TIC 1 f I A T1 
J_l CILLoLLlULl 




TT 1 


844 


1 8590+0007 


1 8-54-34 8 

_LO . <J4:.04:. O 


00-1 1 -04 4 

\J\J . _L _L .Ul. t: 


2.42 


—0 1 1 


PN 




33=14 
33=14 


845 


18524+0544 


18:54:54.1 


05:48:11.3 


2.95 


-0.12 


No counterpart 




#10 


849 


18533+0523 


18-55-46 7 


05-27-03 


2.61 


-0.30 


No ronntprnart 

J. 1 \J \^VJ UIILj^-J. IT Girl L 




S7 +14 


855 


18576+0341 






1.68 


-0.47 


No counterpart 




#15 


858 


18582+0001 


19:00:49.0 


00:06:14.1 


2.32 


0.43 


Post-AGB 




#11,#15 


869 


19016-2330 


19:04:43.6 


-23:26:09.1 


1.65 


-0.78 


Transition 




#4,#6,#7,#15 


879 


19024+0044 


19:05:02.1 


00:48:50.9 


3.08 


-0.15 


Post-AGB 




#11,#15 



Tabic 3: List of IRAS fields observed (continued). 



jLMP 


IRAS 


RA (J2000) 


Dec (J2000) 


[12] -[25] 


[25] -[60] 


Classification 


Spectral type/class 
(not evolved) 


Run 


875 

O 1 u 


1 9063 — 3709 

-Lt/UUO O t vJU 


1 0-00-45 

X tj . Ut7 .4U . iJ 


— 37-04-96 1 

O 1 . U4:. ZjU . -L 


06 


40 


Yni i n c 

_L U Lllljij 


K5o 

_LYUL. 




883 

ooo 


1 9083+01 1 9 

1 JUOO TU1 -L c/ 


1 0-1 0-54 5 

It/.IU . 04. o 


01 -94-45 

U-L . Zj4: . 4U . U 


2 06 

Zj .UU 


—0 1 

U . U 








890 


i qi 14+0002 


10-1 3-58 6 


00-07-31 9 

UU.Ul .O-L.t/ 


3.29 


—0.25 


Post-AOR 




=^4 ^=1 3 


ouo 


1 Q1 c;4_i_n809 


1 0-1 7-50 6 

J_ ij . _L 1 . 0\J . U 


08-1 5-08 5 

UO . -L O .UO . <J 


1 87 


— 1 63 

J. . UO 


PN 




3^1 1 




19200+3457 


19:21:55.3 


35:02:55.1 


2.32 


>-0.41 


Post-AGB 




#9 


907 


1 09(17+2023 

-LJ/ZjU 1 H^ZjUZjO 


1 0-99-55 8 

J_ C/ . ZiZi .oo . o 


90-98-54 8 

ZjU . ZjO . U4 . O 


3 05 

O .UO 


—0 66 

U . UU 


Post- A OR 








1 0908+1 ^41 
x yziUO i J- o4:_l 


1 Q-^-fTi 
± y . ZiO .vo . y 


1 ^-47- ,; !1 3 

-L .4 ( .o ±.o 


77 

U. ( ( 


u.oo 








Q1 4 

U J.4 


1 9225+301 3 

x i? Zj Zj o o u J- o 


1 0-94-96 

_1_ C* . Zj4: . ZjU . Zj 


30-1 9-96 7 

OU. -L C/ . ZjU . 1 


Q7 

VJ .Zj i 


U . 1 o 


Post- A OR 

_L US L il V_I 1 J 




+ 1 1 


923 


10306+1407 

J- i/UUU I 1WI 


10-32-55 1 


14-1 3-36 9 


3.04 


—0.66 


Post- A OR 






935 


19356+0754 


19:38:02.2 


08:01:33.8 


2.13 


-0.05 


Post-AGR 




#4 


941 

C/4 J. 


1 9386+01 55 

-L jOOUT VJ .LOO 


1 0-41 -08 3 

J_ iJ .4:_L .UO . O 


09-09-31 3 

UZ.UZ.(J-L.O 


1 00 


— 1 03 

J. . UO 


Post- A OR 




+^11 +^1 ^ 




1 QA99 + 1 JQQ 


1Q-44-^1 7 


1 4-4^-94 


>9 OQ 


U. UO 


_T I I r\ V_i 1 J 






950 


1 0454+2020 

X i/^t'J^ Z; C/ ZjU 






1 7Q 
1. 1 


—0 ^4 

U. 04: 


l\Fn roiiTifprniirt 

1NU UU LlIlL^-l JJcLI l 




+1 1 


Q^9 


1 Q477-L94ni 

1 f [ Zi4:U 1 


1 Q-AQ-^A Q 

± .^±tj . 04:. iJ 


£i L ±. UO . ?JO . O 


1 79 

L. 1 Zj 


—0 77 

U. 1 / 






+t1 1 
7T 11 


954 


19500-1709 


19:52:52.7 


-17:01:50.4 


1.93 


-0.88 


Post-AGR 




#14,#15 


961 


19589+4020 

J- i/UOi/ \ 4:UZjU 


20-00-43 

ZjU . UU . 40 . 


40-29-00 6 

t: U . Zj l/ . U iJ . U 


2.62 


—0.76 


Post-AGR 




+1 1 


969 


1 0580+341 9 


20-00-52 9 

ZjU. UU . O Li . tJ 


34-28-22 2 


60 

u .ozy 


—0 00 

U . VJiJ 


PN 




+ 1 1 




19590—1249 


20-01 -40 8 

ZjU . VJ _L . 4^/ . O 


— 12:41:17.8 


3.87 


—0.50 


TV p n f i nn 




=tf:7 =tf:8 
TT 1 ?TT° 


987 


201 60+2734 

ZjU 1UU | Zj I 


20-1 8-05 

ZjU. -L O .UO . t7 


27-44-03 6 


77 

U. 1 1 


—0 04 

U. U4: 


Post- A OR 

_L US L A v I 1 ) 




=&1 3 


988 


20174+3222 


20:19:27.8 


32:32:15.2 


2.04 


-0.75 


No counterpart 




#5,#6 


QQ8 


909 c i0+490fi 


9(1-97-49 3 


49-1 fi-44 1 

4:^ . _L U .4:4:. _L 


1 ^7 


— n 9^ 


Post AfiR 






1UUO 


9D4nfi+9Q c ;' : ! 


9(1-49-4fi (1 

ZiU.4Zi . 4U . U 


OU. U4.UU .4 


1 S'i 


\J.OO 


[\ f~\ f Aimror'nQrf 
1NU UU LII1LL-1 JJcLI L 






1 008 

J.UUO 


90469+341 6 

Zj U4U Zj |^ J4: _1_ U 


90-48-1 6 6 

ZjU. 4:0 . J_U . U 


34-97-94 3 


4 1 8 

4:. J_0 


—0 1 3 


Tt 9 Tl Q 1 \ 1 r» Tl 
_L 1 ClllOl L1U11 






1012 


20490+5934 

ZU^ t7 U [ U Jut: 


20-50-1 3 6 

Zi U . O VJ . -L O . U 


50-45-51 2 


1.78 


0.40 


Young 


A3e 


+1 1 


1013 


20559+6416 


20:15:58.4 


47:05:35.9 


1.08 


-0.23 


Young 


A3e 


#6,#H 


1 01 5 

_LU -LU 


90^,79+401 

ZjUU I J- <J 


90-58-55 6 

£i\J .Okj .OO . U 


40-31 -13 2 


1 01 

_1_ .U -L 


—0 1 3 

U. O 


Post- A OR 




qiO Ji1 1 


1 0^4 


Zj±ZjOi?iUO±0 


91 ^D-99 R 

Zj ± . OU . ZjZj . o 


OO . ZiO . UZj . u 


7Q 

U. ( c* 


—0 44 

U . 4:4: 


_T r\ V_i 1 ) 




7r u 


1044 


21537+6435 






1.44 


—0.73 


IMo roiiTitprnflrt 

X 1 VJ Vj\J UJ-Hj^-i. L/Clri. L 






1047 


21546+4721 


21:56:33.0 


47:36:12.8 


1.49 


-1.08 


Transition 




#5 


1051 


22023+5249 


22:05:30.3 


53:21:33 


3.46 


-0.58 


Transition 




#5,#6 


1052 


22036+5306 


22:05:30.3 


53:21:32.8 


1.85 


0.91 


Post-AGR 




#6 


1058 


22223+4327 


22:24:31.4 


43:43:10.9 


3.11 


-0.55 


Post-AGR 




#13 



Tabic 3: List of IRAS fields observed (continued). 



GLMP IRAS RA (J2000) 


Dec (J2000) 


[12] -[25] 


[25] -[60] 


Classification 


Spectral type/class 
(not evolved) 


Run 


1073 23198-0230 23:22:24.7 


-02:13:41.4 


1.08 


-0.68 


Young 


G2e 


#6,#7,#15 
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Tabic 4: Main characteristics derived for the IRAS sources identi- 
fied as post-AGB stars. 



IRAS name Other identifications Spectral type Spectral type Reliability 







our survey 


(SIMBAD) 


code 1. 


01005+7910 




Fe 


B2Iab:e 


AA 


01259+6823 




F5Ie 


Glab: 


AA 


02143+5852 




F7Ie 


A5 


AA 


04296+3429 




F7I 


GOIa 


AA 


05089+0459 




M3I 


M 


AB 


05113+1347 


PM 2-4 


G5I 


G8Ia 


AA 


05341+0852 




F5I 


F4Iab: 


AA 


05381+1012 




G2I 


G 


AA 


06530-0213 


PM 1-24 


Gil 


FOIab: 


AA 


07134+1005 




F7Ie 


F5Iab: 


AA 


07227-1320 




Mil 




AA 


07253-2001 




F2I 




AA 


07331+0021 




K35I 


G5Iab 


AA 


07430+1115 




M2I 


G5Ia 


AA 


07582-4059 


PM 1-35 


G5I 




AA 


08005-2356 




F5Ie 


F5e 


AA 


08143-4406 


PM 1-39 


K12I 




AA 


08187-1905 




Gil 


F6Ib/II 


AA 


08213-3857 




F2Ie 


F3V 


AA 


08281-4850 


PM 1-40 


F0I 




AA 


09425-6040 




C 




AA 


10256-5628 


PM 2-11 


F5I 




AA 


11201-6545 


PM 1-56 


A3Ie 




AA 


11387-6113 




A3Ie 




AA 


12067-4508 


Hen 3-755 


Glle 


G2w... 


AA 


12145-5834 


PM 1-64 


em 




AA 


12302-6317 




* 




AA 


13010-6012 


PM 1-72 


M2I 




CA 


13203-5917 




G2I 




AA 


13245-5036 




A79Ic 




AA 


13266-5551 




Bile 


0+... 


AA 


13313-5838 




K5I 


K1III 


AA 


13416-6243 




* 




AA 


13428-6232 


PM 2-14 


em 




AA 


14325-6428 




F5I 




AA 


14331-6435 


Hen 3-1013 


B8Ie 


B3Iab:e 


AA 


14341-6211 


PM 1-85 


* 




BA 


14346-5952 




em 




AA 


14429-4539 




F4Ie 


M 


AA 


14482-5725 


PM 1-86 


A2I 




AA 


14488-5405 




AOIe 




AA 


15039-4806 




A0I 


Al/A2Ib/ 


AA 


15210-6554 


PM 2-16 


K2I 




BA 


15310-6149 




A7I 


F0V 


AA 
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Table 4: Main characteristics derived of the IRAS sources identified 
as Post AGB stars (continued). 



IRAS name Other identifications Spectral type Spectral type Reliability 

our survey (SIMBAD) code 1. 



15406-4946 




M4II 




AA 


15482-5741 




F7I 




AA 


16206-5956 




A3Ie 


A3Iab:e 


AA 


16279-4757 


PM 2-18 


M3II 




AA 


16283-4424 


PM 2-19 


A2Ie 




AA 


16476-1122 




Mil 




AA 


16494-3930 




G2I 




CA 


16552-3050 


PM 1-120 


KOI 




AA 


17106-3046 


PM 2-23 


F5I 




AA 


17195-2710 


PN G358. 7+05.1 


cm 




AA 


17203-1534 




AOIe 


BHIIpe 


AA 


17208-3859 


RPZM 14 


A2I 




AA 


17223-2659 


PM 2-26 


M5III 




AA 


17245-3951 


PM 2-27 


F6I 




AA 


17253-2831 




M4II 




AA 


17287-3443 




* 




CA 


17300-3509 


PM 1-156 


G2I 




AA 


17310-3432 


PM 1-157 


A2I 




AA 


17317-2743 


PM 1-158 


F5I 




CA 


17332-2215 


PM 1-160 


K2I 




AA 


17364-1238 


PM 1-167 


em 




BB 


17370-3357 


PM 1-169 


G3I 




AA 


17376-2040 




F6I 




BA 


17388-2203 




G0I 




AA 


17392-3020 




* 




AA 


17436+5003 




A7I 


F3Ib 


AA 


17441-2411 




F4I 


F5: 


AA 


17476-4446 


PM 2-29 


B7I 




AA 


17488-1741 


PM 1-184 


F7I 




BA 


17516-2526 




em 




AB 


17542-0603 


PM 2-32 


em 


Ge 


AA 


17576-2653 


PM 1-198 


A7I 




BA 


17579-3121 


RPZM 44 PM 2-33 


F4I 




AA 


18019-3403 




B8I 




AA 


18025-3906 


PM 2-34 


Gil 


G2 


AA 


18044-1303 


PM 1-212 


F7I 




AA 


18075-0924 




G2I 




AA 


18096-3230 


PM 1-218 


G3I 




AA 


18420-0512 


PM 1-255 


Mil 




AA 


18582+0001 


PM 1-272 


K2I 




AA 


19024+0044 




em 




AA 


19114+0002 




F7I 


G5Ia 


AA 


19200+3457 


PM 1-300 


Fe 


B... 


AA 


19207+2023 




F6I 




AA 
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Table 4: Main characteristics derived of the IRAS sources identified 
as Post AGB stars (continued). 



IRAS name 


Other identifications 


Spectral type 


Spectral type 


Reliability 






our survey 


(SIMBAD) 


, 4. 

code 1 


19225+3013 




M2II 




AA 


19306+1407 




G5I 


B0:e 


AA 


19356+0754 




K2I 




AA 


19386+0155 




F5I 


F 


AA 


19422+1438 


PM 1-312 


F5I 




AA 


19477+2401 




F4I-F7I 




AA 


19500-1709 




FOIe 


F2/F3Iab 


AA 


19589+4020 


PM 1-315 


F5I 




AA 


20160+2734 




h die 




A A 

AA 


20259+4206 




F3I 




AA 


20572+4919 




F3Ie 


Fe 


AA 


21289+5815 




A2Ie 




AA 


22036+5306 




em 




AA 


22223+4327 




F7I 


GOIa 


AA 



f This code rates our confidence in the data presented, with A representing the maximum reliability. The first letter 
marks our confidence in the correct identification of the optical counterpart, and the second letter indicates how 
confident we are in the evolutionary classification assigned. 
* Faint and red continuum. 
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Table 5. Main characteristics derived for the IRAS sources identified as transition objects. 
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IRAS name 


Other names 


Spectral type 
our survey 


Spectral type 
(SIMBAD) 


Reliability 

code^ 


Morphology 


10178-5958 


PN G285.1-02.7 Hen 3-401 


Bel 


Be 


AA 


Bipolar [1] 


10197-5750 


Hen 3-404 


AOIe 


A2Iabe 


AA 


Bipolar [2] 


10215-5916 




A7el 


K0 


AA 




11353-6037 


PM 1-60 


B5Ie 




AA 




11531-6111 


PM 1-61 


B8el 




AA 




15066-5532 


PM 2-15 






AA 




16594-4656 


PN G340.3-03.2 


Ae 


B7 


AA 


Multipolar [3] 


17074-1845 


Hen 3-1347 


B3el 


B3IIIe 


AA 




17086-2403 


PN G359.8+08.9 PM 2-22 




G5IV-V 


AA 




17291-2402 


PN G002. 5+05.1 PM 1-155 






AA 




17311-4924 


PN G341.4-09.0 Hen 3-1428 


B3Ie 


Bllle 


AA 




17347-3139 


RPZM 28 






AA 


Bipolar [4] 


17423-1755 


PN G009.3+05.7 Hen 3-1475 




Be 


AA 


Bipolar [5] 


17466-3031 


RPZM 42 






AA 




18062+2410 


PN G050.6+19.7 


B3e 


BHIIpe 


AA 




18442-1144 


PN G022.0-04.3 




A3V 


AA 




19016-2330 


PN G013. 1-13.2 






AA 




19590-1249 


PN G029.1-21.2 


B2el 


BHbe 


AA 




20462+3416 


PN G076.6-05.7 




BHae 


AA 




21546+4721 


PN G095.0-05.5 






AA 




22023+5249 


PN G099.3-01.9 




Be 


AA 





t This code rates our confidence in the data presented, with A representing the maximum reliability. The first letter marks our 
confidence in the correct identification of the optical counterpart, and the second letter indicates how confident we are in the 
ev olutionary classificat i on assi gned . 

[1] iGarcfa-Lario et al] jl999aT) : [2] lAllen et alJ (Il98(tl : [3] iGarcfa-Lario et alJ dl999bl) : [4] Ide Gregorio-Monsalvo et alJ d2004h : 
[5j lRieraet al.l dl995l) . 



Table 6: Main characteristics derived from the optical images and 
spectra of the IRAS sources identified as PNe. 



IRAS name PN G name Other names Morphology Size (") c Excitation class WR subtype Code 1, 



A*" 1 C 1 O 

06518- 


-1041 


OOO O A A O 

222.8 — 1)4.2 


PM 1-23 


T>' 1 

Bipolar 


OA 

20 


1.1 




[WC7J 


A A 

AA 


07027- 


-7934 


291.3—26.2 




i -> j 
Round 


<15 


2.3 




[WC10J 


A A 

AA 


08046- 


O O A A 

-3844 


O CT c o no £ 

255.3-03.6 




Compact 




1.5 


Medium 




A A 

AA 


08355- 


-4027 


260.7+00.9 


PM 1-41 


Round 


12 


3.0 


Medium 




AA 


08418- 


-4843 






- 


- 


2.5 


Medium 




AA 


AO CT T A 

08574- 


rni i 

-5011 


07A 1 AO A 

270.1—02.9 




Round 


1 A 

10 


O T 

2.7 


Medium 




A A 

AA 


09362- 


-5413 


OTT 1 A1 E 

277.1—01.5 




Compact 


<2 


O O 

2.8 


T . 

Low 




A A 

AA 


09517- 


-5438 


OTA 1 AA 1 

279.1-00.4 








2.4 


Medium 




A A 

AA 


10029- 


-5553 


281.1-00.4 


PM 2-10 


Compact 


<3.4 


High 






AB 


10115- 


-5640 


282.6-00.4 


PM 1-51 


Compact 


<6.1 


High 


- 




AB 


12316- 


6401 


OA1 1 A1 /I 

c> 1)1.1 — 1)1.4 


_rlvl 1-bo 


Compact 


<2.3 


1.1 


Medium 




A A 

AA 


14079- 


-6402 






Compact 




2.2 


Low 




A A 

AA 


14122- 


-5947 


1 1 1 O i A 1 1 

313.3+01.1 




Elliptical / Hipolar 


<4.5 


TT* 1 

High 






A A 

AA 


14177- 


-5824 


314.4+02.2 


PM 1-81 


Bipolar 


6 


4.9 


Medium 




AA 


14345- 


-5858 


316.2+00.8 




- 


<9.9 


High 


- 




AA 


15154- 


-5258 


oo a i~\ i oo r* 

324.0+03.5 


PM 1-89 


Round 


10 


0.9 




[WC4] 


A A 

AA 


15559- 


-5546 


. > ,~\ —• -i OO o 

327.1-02.2 


Hen 2-142 


Elliptical / Hipolar 


5.3x3.2 


1.4 




[WC9J 


A A 

AA 


15579- 


-5445 


O O O A A 1 a 

328.0—01.6 


T~i~\ T 1 1 A P* 

PM 1-105 




<1.8 


TT* 1 

High 






A A 

AA 


16053- 


-5528 


328.4-02.8 


PM 1-106 






2.8 


Low 




AA 


16114- 


-4504 


336.1+04.1 


PM 2-17 


Elliptical? 


8 


3.0 


High 




AA 


16529- 


-4341 


O A O O OO O 

342.2—00.3 


PM 1-119 




<4.7 


High 


- 




A A 

AA 


1 7AOO 

17088- 


-4227 


O A A A A 1 A 

344.9—01.9 


_rM 1-131 




<2.2 


TT' ^1 

Hign 






A A 

AA 


1 t\ 1 a 

17119- 


-5926 


331.3-12.1 


Hen 3-1357 


Elhptical/Hipolar 


2.1x1.9 


A O 

0.3 


Medium 




A A 

AA 


17131- 


-3330 




PM 1-136 RPZM 10 




<1.6 


High 






AA 


17164- 


-3226 




PM 1-140 RPZM 12 


- 


<2.1 


2.84 


Medium 




CA 


17371- 


-2747 




OH6 






4.7 


Low 




AA 


17381- 


-1616 


010.2+07.5 


PM 2-28 






High 






AA 


17395- 


-0841 


017.0+11.1 




Bipolar 


5x8 


1.9 


Low 




AA 


17514- 


-1555 


012.2+04.9 


PM 1-188 


Round 


18 


1.2 




[WC9] 


AA 


17597- 


-1442 


014.2+03.8 


PM 1-205 


Round 


20 


0.8 




[WC9] 


AA 


18061- 


-2505 


005.9-02.6 


PM 1-213 


Bipolar 


15x46 


2.1 


Low 




AA 


18186- 


-0833 


021.9+02.7 


PM 1-226 


Round 


8 


2.31 


Medium 




AA 



Table 6: Characteristics of PNe (continued). 



IRAS name 


PN G name 


Other names 


Morphology 


Size (") 


c 


Excitation class WR subtype 


Code? 


18401-1109 


022.0-03.1 


PM 1-252 


Elliptical 


9x11 


1.0 


High 


AA 


18520+0007 






Compact 




High 




AB 


19154+0809 


043.2-02.0 


PM 2-40 


Compact 




2.7 


Low 


AA 


19589+3419 


070.9+02.2 


PM 1-316 


Compact? 






Low 


AA 



f This code rates our confidence in the data presented, with A representing the maximum reliability The first letter marks our confidence in 
identification of the optical counterpart, and the second letter indicates how confident we are in the evolutionary classification assigned. 
* Spectroscopic range covered not enough to assign a classification. 
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Appendix A: Atlas of post-AGB stars 




Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts. 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 





Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. A.l. Spectra of the objects classified as post-AGB in the sample together with their corresponding identification 
charts (continued). 
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Fig. B.l. Spectra of the transition objects together with their corresponding identification charts. 
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Fig. B.l. Spectra of the transition objects together with their corresponding identification charts (continued). 
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Fig. B.l. Spectra of the transition objects together with their corresponding identification charts (continued). 
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Fig. B.l. Spectra of the transition objects together with their corresponding identification charts (continued). 
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Fig. B.l. Spectra of the transition objects together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts. 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. C.3. Spectra of the PNe in the sample together with their corresponding identification charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts. 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 



64 



Suarez et al.: Spectroscopic atlas of post-AGB and PNe 





Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. D.l. Spectra of the objects classified as young stars in the sample together with their corresponding identification 
charts (continued). 
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Fig. E.l. Spectra of the sources classified as galaxies in the sample together with their corresponding identification 
charts. 
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Fig. F.l. Spectra of the peculiar sources in the sample together with their corresponding identification charts. 



